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1020030070716 <^^>: 2003/11/18 



[gh^y^j 0011 
[^iMSXn 2003.10.10 
[^Xil^ai^W] H01L 33/00 

S^SSJ WAVELENGTH - CONVERTED LIGHT EMITTING DIODE PACKAGE USING 

PHOSPHOR AND MANUFACTURING METHOD 

1-1998-001806-4 

[SS] ^§1BejM|o!!OII>^ 
[ CH £1 oi 3 H ] 9-2003- 1 00065- 1 

[Sm^gJ^^am] 2003-045784-9 

9^S:>|] KIM.Hyun Kyung 

[^eie^eis] 671212-1017615 

[^aeisj 442-812 

[^^3 ^S!AI 973-3 ^^0^E^M 826§ 904S 

[^^3 KR 

^^A^s^3 m"? 

X-||42^£| ^?§0j| 2\m SS!. ^diS X1l60i2j ^§Oil 2J 

^§iaeiMie!ioii^ (ei) 

[4^^S3 

20 29.000 S! 

[:>^<^L^s^s3 9 e 9.000 



29-1 



A 



1020030070716 



oi 



X\: 2003/11/18 



[1.^^11 



0 2J 

17 m 

691,000 S 

1. fi^^/d- S>MI/H(Ea)_1 



0 S! 
653.000 ^ 



29-2 



4 

1020030070716 #^ <^^>: 2003/11/18 

• ^^1- 7Md^ ^ ;H12 3£^3ifl^Sl «a-^<^^oll z^z^- ;Hll ^ ^^12 

^SS. ol=ol>;li3^, ^ofl^ ^ ;«fl2 ^^ol 7]:g-c:| ^Vt^o]] afl^js) 

S. 2 

^^^] (phosphor). ^^ white color light emitt ing diode) , l-^^^^(flip 
chip bonding) 
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1020030070716 %^ o^^]-: 2003/11/18 

^^^1* *^l-g-tb 3X1-^^^^ cl-ol^jE. 3Jl|7l;^l ^ ^IS^IJ-'^ {WAVELENGTH - CONVERTED 

LIGHT EMITTING DIODE PACKAGE USING PHOSPHOR AND MANUFACTURING METHOD} 

100: 3il-;g-^:^^ ^^^^1 110: 7]% 

112: >^1l i^sfl^ 113: ^o^f^ 

114: ;5ll2 S^afl^ 115: afli^:?!^ 

116.118: ^11 ^ ;^12 <a^'^H 120: ^^trf^l^^ 

121: ^^7]3^ 125: 

29-4 



4 

1020030070716 



^ 'U^}: 2003/11/18 



126a, 126b: ^ ^12 130: 

^ ^^^^l-^l^fl ^^^^i, ^^1 ^^^1* ol-g.^>cx^ ^ 

^tii-^o.^ tiVs^l ^^^^ ^'?]:^ «o^#*l-^ ^^J]^^* 7H:a ^ 

cf. n1-Hl-/.-1, ^SflAi^, 2#^ol^l-^ ^^cfol^c^ 2:^^ *>u|. 

£^ ^7l;^1<Hl >5ll2:sr>7li4, ^ (phosphor )# oj^s^H ^>^^ ^^^^1-^ 'U 

^1- ^^^1^ 2:^5>^ ^^^^ ^>-g-W. ^;^>^ ^]^^ 
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4 

1020030070716 <U^}: 2003/11/18 

<17> Hla» ^2:^1-^. >a-7l tq-ol^j^dO)^ >^>3il-oH 71^(11) GaN #2fl:£^ 

(12). ^^«a=^>-fl-^S(SQW) ^-^'a^^V-f^^^iCMQW)!- %^^f^(13) ^ GaN #Bfl 

^^(14)ol ^^^^ Gam] ^^tb^. ^1-71 ^^1-^ uflAl-oil^l^ GaN # 

2fl-^#(12) ^^^^ ^11 ^^^^(16a)3]-, >a-7l GaN ^HflJ^f^CU) >a-^<H] ^^^^ 

;^12 ^^(16b)* ^wltlrx:!-. ^^7] 'i-^^'^l-S.J^dO)^ ^^Hl ^-^-^-^^^ 

7i ^tb ^^^fl^(2o)<^i ^^j^cf. ^1-7] ^^ '^^^o]^^iio)3] #^^#(13) 

<i8> i^iaoil ^2fl^ ^^ ^^tfoj^iLdO)^ ^-^7fl^ LED7> ^flc^lsl^ 

^^^1#(20)^ ^^^tb ^<^1 7fl^ ^A>ol2.S ^^*>^ ^^l^i^SLS.. ^7] 

(20)^ «^A^ ^^4<^l^:^(io)£q ^ia<^l tt^H ^^^^cf. 
<19> rtl-el-Ai, ^1-71 cfol^^(lO)^ ^ig^S^Ei 1^(B)^ ^^^1^^ ^ 

^*>^, ^t^m ^(A):b|- ^el, >S-7l l-^^#(13)^S.-^Ei %^ ^^%^S. 
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1020030070716 %^ <^^>: 2003/11/18 

:£ib* #2:*>^, ^7] ^^ ^%^o]^^ n^]^](50)^ m ^^^] ^^^^ 

3fl^l^l^^#(42)^ if-ttcf. >a-7l 2ll^l^l^Sl-(42) ifl-^^ 7loe:(44)<Hl ^ 

^]1 ^^^] ^V^l^ £^ ^^^-^ ^^^cfol^^(30)7> :£^V, 'i-^cj-ol^^ 

(30)^ 3ll7l^l^S#(42)<Hl i^>^^ ^^2fl^(12)<:Hl 5i}-<^l^(15)» ^Sfl 71:^(44)^ 

^12 ^^o\] oi^^cf. 

^oM ^^^cf<^l-2.= (40)7> ^^11^ ^7] 3fl7l^l^Sl-(42) vH^<^l^ ^^tb <^1-g- 
^^1-^ ^^^fl ^^-^(40)71- ^^^^^cf. 1-^^(40)* V^^^>^ ^^^1^ <^11- -i- 

7] o]]M.A] ^eie^l- i:^>i^>a(dispensing)«J-^* ol-g-sr}o^ ^7] 2l]7l^l^S#Sl ifl-^ofl 

^%^] #^^(40)» ^^^tF^. ^7l #^^(40) ifloil ^^^1 ^;^>^ ^^^^o] ^y^m 

^, LEDS-^E^ 'U^^ n ^^^1 ^^>sV ^i^^ ^^SlJl, rf^ <^-f-^ ZL 

cfl^ #^-^(40)# -^4^^-. ^isitt ^^1-^ ^^sl<>| ^ ^cf. <^ls1 

^J-'^^ -R-^>*l-7fl £la^ ^2:OllA^£ ^:^^1^(20)^ ^^^*>^ U-^-^^ ^>-§-€cf. 

*>^1^, '^^^l #^-^(40) £^ ^^^lf^(lO) vflofl AV^^fl^ ^^^] «^ol ^:?>:3^ol ^ 

^^^m^ ^^17> 9X^^, ^]^^^ ^^1^ <^l-g-^ ^^cfol^cs. ^^sj. 
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1020030070716 



^ ^^>: 2003/11/18 



^ ^^^^ 4^ ^l^yj-^^ ^l^^l-^iHl 9X^. 

71^2^ 4;^!^ ^^^^>7l ^^Ai. ^ 
^11 ^ ;^12 :£^5l]€o] ^A^^ ^Vig^ 7|.^]13^ i^3iflli ^ <^ 

«-cg^cHl ^ ^12 'a^^H7> ^^^^ 71^4, i:flW^ ^ ^12 ig^f n A>ol 

» ^^^m ^SS. ol=.ol;^lo^^ ^11 ia<^l^ ^11 ^ :^]2 ^^o] ^^^S\JL, 

^>7l 7]^^ wH^l^lo^ ^11 ^ ^12 ^^o] ^>7l ^]1 ^ ^12 '^l^'^H'^l 
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1020030070716 



^^>: 2003/11/18 



<29> 



<30> 



^11 ^ ^12 a]::£^l# ^ i . ^ ^12 ^7] 

^12 ^1^^ ^ ^cf. 

St]:, ^7l 7]^^ afl^^^o] p]-^^ 7l^olT3^, ^7] £^3fl^^ >^V7l 
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1020030070716 ^^ «^^>: 2003/11/18 

<34> ^oV7K ^ ^^^^ 5)-^cJ-^«:^ ^1^^ ^ 

oj^^o^ ^11 ^ ;^12 ;^ll ^ ;^12 <g^'^H«^l z^-z^- o^^*>^ ^7] cf 

<37> o]^y^ £1^^ ^s*H ^ ^^^-7]^. tbi=f. 

<38> ^ ^"^^ 'a^^l^Efloll 11).= ^>:9-;^^l(100)^ ^^i^iolcf. 
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1020030070716 ^^7]-: 2003/11/18 

<39> ^2^^}^, ^7] ^^^J-^l(100)fe 71^(110)34 ZL 71^(110) ^oH] ^ 

^r:fol ^^(120)1- ^ ^A]^Eflc,flA^, ^7] 71^(110)^ ^^3. 7l^olt^, Zl 

^11 ^ ^12 i£^J£fl€(112,114)<^l ^^^^t:]-. 
<40> ^7] ;^ll 3l]^(112)^ ^7] 71^(110) -^j-^*^! ^^^^ Si02^ ^-^^ 

(113) >^H1 ^12 311^(114)^ ^^7] ^^-^^ 71:^(110)^ ^^^] ^ 

^^^T=1-. >a-7l ^11 £^3fl€(112)5l <a<^^3il- >^7l ;^12 H^3fl^(114)<^m 1-^^^^^ 

^^^^>7l ^tb ^^^H(116,118)7> z^-z]- P>^^t:1-. >a-7l ;^ll £^3i()^(112)«^l>H ^7] 
S(116)7l- <^^^ <U^^ ^^^^l-(^l^^l)^ ^^sl^ ^^l-<?i^<^^^sH ^1 

"E-^^. ^7] m :£^5f|l^(114)^ ^J-71 71^(110)^ ^Sfl ^oM 71^(110) ^}^^] 

€ Bfl^^^(115)<^l ^4^1^. 

<4i> «v^c|-ol^^(120)^ Afsj-ojo^Sf :e^7^^Q21)2|-, ^^7] ^^71:^(121) 

^^^^ ^^^2:1-(125)^ i^tlrcf. ^V7i ^v:^^^l-(i00)^ ^'U^ *J=^>^ ;^ll ^ ^12 
^^(126a,126b)# i^^>^, iEla<Hl ^^l^l^ :^}$]^ ^^^^s^m 
^ ^, ^11 GaN;^] wVS^l^s)- GaN/InGaN^l ^ ;^12 

GaNTll tiVtE^l^o.^ ol^<=H^ ^1^}^ ^SolBl, ^ 7^12 ^^( 126a, 126b) ^ ;^ll ^ 
^12 >^<^1 2]-^ ^^^^^ ^ ^^(126a,126b)^ ^^^^ ^ 9X^. 



o]B\^ ^^tq-olij.:B(120)^ ^7l 71^(100) ^ 

^J-^cf. :a.t:f -^oMl^VTfl ^^^cfo] o.c(i20)^ ^7] m ^ ^12 (126a. 126b) ^1 ^ 
n]2 i£^3fl^(ii2,ll4)<^l ^^^^ ;^111 ^ ;^12 <?1^^H(116,118)<^1 ^^7] £:5i>y 7] 

^(110) ^iS<^l tifl^l^cf. >^7l ^11 ^ ;H12 <?!^'^^(116,118)^ ^11 ^ ^12 £.^3fl€ 

29-11 



1020030070716 %^ '^^1-: 2003/11/18 

(112,114)^ ^^Vfe ^^lofl ^7] m ^ ^12 ^^(126a,126b)^ ^^s^H 

^S^i, Pb/Sn, Au/Sn, Au/Ge, Au/Sn/Ge, Au/Pb/Sn Cu/Pb/Sn^]- ^'^Tjlo]] <'^^:i\ ^ 

^o] ^^cfoli:E.(120)l- ^^^^l(100)<HlAi, ^^-^cfoj^c 

(120)<^lAi ^7] ^^cfol^c(i20)^ 7fl2 'S, ^ ;^ll ^ >5ll2 126a, 126b) 

^A^^ ^o] tiVcfls]^ :f.T:g7i:^(12i)ig^ ^s. ^^^^^ , , ^^^^^^ ^7] ^^cf 

0)^:^(1.20)^ ^Sfl ^ ^^<^1 ^^^^1(100)^ ^71 ^^r^o] 

^^(120)^ ^^l^^S ^<a^>7ll ^^^^ ^^^1^(130)^ i^W. ^^^1 

^ ^^^1^(130)^ ^^^-y ^1^#^<?1 '^%^o]^B.(120)^ ^12^4 ^^ofl 

^ Sicf. #2flSl ^^^l^^ull- ofl^A]^;^!!- ^^^>c:>i ^A>t!: ^<H1 ^5|- 

(sputter ing)-2-S ^ , ^7] ^^^W^ ^^^^^i<Hl ^^^J"'^ . 

^l^o.^ 5-<^t!: ^^^1#(130)* ^l^*>7fl ^ ^cf. ic|-e)-A-l, ^eflo| 

^7] ^^^W^ i3>sq- ^o], ^:g-i:)-ol^c(i20)^ ^^^1 7HwlB^l-7l 

S.^^^ 71:^(110)^1 ol5iE^ ^A^^ ^ o^d-. ol ;g4-oll, 

29-12 



1020030070716 ^^ <U^}: 2003/11/18 

^ m ^^n^au)^ i^^^ 7]^(iio)^ afl^^^(ii5)-2.s. 

^, m 5.^3^^(112)^ '^^'^g^*^! ^ol<>|(nl£Al)l- sq-^sq- <a^^ ^ 

^«^( 130)0] ^^cf. 



^flol3J)o] zi- 7]l'i'^^«^l ^^^V;*]-!- ^^^^}7] n^^SiM: 

^^^^cf. ^, ssb^q- ^o] ^floi3ii(i60) ^Hl ;^li :£^3iflBi(i62)^ 

^>:a, ^1-71 ^12 £^4^(164)^ 9^^^^ ^;^>» ^flols^ieo)^ wll^<^l ^^^^1-71 



29-13 



1020030070716 %^ <^^>: 2003/11/18 

y]^aeo) ^^^s\jL^, ^7] iE^^^ 71^^(160)^ ^y^^^] 

^(165)^ ^^^^4. ^7] ^11 ^ ^12 £^5fl€(162,164)^ '^^'^^'^l cf^l^-^l- 

^^*>7l ^^1^^(166,168)1- ^^^tlr^. ^7] <S^'^H(166,168)^ St^i -g^t!: w>i4 

^o] Pb/Sn, Au/Sn, Au/Ge, Au/Sn/Ge, Au/Pb/Sn Cu/Pb/Sn^ ^^T^l^l "^^^ ^-g-^ 
^l-§-^>^ ^^^^ ^ 9X^. 



rl-^AS., £3c5q- ^o], ^^7W^ ^^^4*^1^^(170)» ^7] ^^lol5i](i60)S] z^- 7fl^<^^ 
<H1 ^^flAl^cf. 41-71 ^^^i:fol^c(i70)^ ^ ;5]12 ^^ol ^^^^ ^n^s]- ZL^ 
^12 ^^^1=1-. ^>7l ^^^cl-ol^c(i70)^ ^>2)-olol 71^31- :^t^ 71:^1- ^ ojo. 

^, Zl ^<H1 ;«lll ^£^1^, ^ /^12 ^A^^ ^]^^}^^^ PN^ 

^ ^^^^^'a ^ ^>7] ^^^i:fol^^(170)^ ^ ^11 ^o] o>sfl* *J=5>£^ ^^]ol5Jl ^ 

^] ^^m:n., Djel p].^^ ^^^^ 5.(166, 168)1- "^-l-^-^V^^ ^ ^12 ^^(176a,176b)^l :^ll 
^ >112 £^3J}1^(162,164)<H1 ^^A]^ o.s>«| ^^>^ 

^I'H, ^^7] ^^cfo]^c(i6o)£q ^^l^AS ^'U^ ^^^1#(180)^ 

^ £3c<Hl s.^^ ^^tq-c^l^^( 160)^1 ^^i:f<^l 

^12^(^^71^^^)JJ)- ^^o] ^cf. ^ ^^<HlAi ^A^S)^ ^^^If'^ 



29-14 



1020030070716 #^ 2003/11/18 

^^^^^ <=>]-%-^^. ^ "0:^0]] %^^^^c]] ^^^]^^ ^^^^1-^ £3d :£3eo11 

^^l^l^'^ 9X^. ^ ^^^ofl^i 511^51^ ^^^^^^^ ^^7] m ^^]2 £^3fl€ ^ ^ 



^^>7l ^^ojcf. >a-7l ^12 5.^3Jfl^(i64)Sl ^-f<:»)l^ «fl^^^(165)# -f-^ ^^V^^'^^o] 



^^^cf'^l^^(170)7|- Hfl^l^ ^7] no]^(^ieo) ^6\] 
B3fl^(179)^ ^iT^^cf. ols>5*]^ £3e^ ^-^l ^^t^-ol^jE.^ ^^J-^^*?] ^12 i^^)- 

7]\i]^ ^ ^o]^ o.^ £^4€-¥-^<^i m. ^ 9X-^)^M ^ 9X 

cf. ^ ^^<Hl^i^ ^^]7} ^<at!: ^1^*!: 2:21* tk^^ %^^^}7] 
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1020030070716 ^^ ^^>: 2003/11/18 

o.^, S.3e^ ^Jij-S. <^o]^ ^o]^^ u]^ ^^«fl^ tt^^S. :£3fS+ 



coverage) 7fl>5d^l ^^tb a}-%.^ ^ ojicf. ^ ^^<HlAi 

-£41- %l-2:5rl-i^, ^1-71 -^3lEi^^j-^](200)^ ^ ^^l^;i(207)^ 2)^7]-^^!: ^l^ltfl(205) 
^^i^ ^^l-l- 7l-;^ltii, ^^>^c^l ^l^lifl ^>^1^ ^1^^ 
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1020030070716 #^ <^^7]-: 2003/11/18 



€ ^ SZcf. £51- ^3:^>^. ^ ^0:^0]] 14^ ^fl-§-^m 4^1^1(300)^ afl^l^l 

^2:l-(242)^ JL^^H, 3t|)7l^l^2:l-(242)oll^ ^ >ll2 el:E.5.Sll«a(nl£Al)ol z^-z^- 

'^^'^l °>^€ 71:^(244)^ ^^^€1^. ^^^^1(250)^ ^12 511 <3 uz)- 

7]^(244)^ ^^"H^JL, ^11 e^^^efl^4 71^(244)21 cf^ 

<^1^ (245)1- -^^ll ^ ^1^. 

olS.'H, >^l-7l ^^rl-ol^^(230)^ >Hll ^^(236a)^ >lll 5.^^^(222)^ fil-<^H(245) 
» ^12 5^^^el]<y(Dl£Al)oil o^^^ ^ ^^401^0(230)^ 

(236b)^ ^12 iE^afl^ (224)4 7^(220) ^ ^11^^^(225)* -^^11 sfl^l^l 7l^(244)<^l 

el:^^ell<a(ol£Ai)oii ^71^0.^ ^ SZcf. ^]^]^ <a^^s<Hl^i ^ ^1 

2 el^Seflojoil ^;^o] ^:^^<y.oi o]7].£]c^^ ^^c1-o1^:E.(230)^ %^^^(233)j9.S.^B] 7.}S\ 
^ SE^ ^J^J^7il<S2i ^Bl-^^^ ^J^^slJi, ^S^^^ ^^i::^-o1^:e.5:i ^«c}-#Ta 1:2-1 
At ^^^lf^(240)* ^^^<^ «J1^^* 9X^. 
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1020030070716 ■ #^ <U^\: 2003/11/18 

^^1, ^^^^ 71^ ^7]^ ^^^2:^ l=f'y=*l-7ll 



29-18 



1020030070716 ^^ <^;^>: 2003/11/18 

l^i^^^ 11 

z^z]- ^ <?^^^^7> ^^^^ 7]:^; 

^o1-7l ^11 Ta<=>fl^ ^11 ^ ^12 ^^O] ^1-71 7l^^ ^Vigoll afl^lSjO^ ^V7l ^ ;^]12 

2] 
3] 
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1020030070716 ^^ <U^}: 2003/11/18 

i^i^^^ 4] 

^^^S. ^^^^^ ^^^^1. 

^^^1^^ i^jE-l^^^oll o^tfl ^^^^ t}^ ^^^^^^ 

^ ^ i^^M. ^^-71 ;^ll ^ >«fl2 ^11 ^ yHl2 ^Vs^lf^ ^Vofl 2^ 
71 

^7] ^^^-11^^ ^^x:\o]SLB.2\ ^^S. ^]^^^ ^^7]:^9] ^^aJf, ^7] ^ 

^7l^, >^J-7l ^11 ^ ^12 tiV:£^]# ^ >^j-7] K^S]- ^ ^^^^1^ ^ 
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1020030070716 %^ <^^7.}: 2003/11/18 

8] 

^7] Tfll :£^5rll^^ ^7] ^^^^ ^<?1# ^Hl ^^^51^.^71 ^12 i£ 

<S^€ ^^^S. ^^^^^ 

9] 

7l ;^ll T^oll^ ^ll ^ ^12 ^q-o] ^A^^ ^:^c^.ol^^l- cl-Tj] ; 

^1 1 ^ ^12 S^sfl^o] ^A^^ ^^^^ 7]^^ p]-^^l-j7 ^1-71 ;^ll ^ ;^12 S^sfl^ 

* ^11 ^ ^12 <^^'^H<^1 ^^1; ^ 

10] 
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1020030070716 #^ ^^>: 2003/11/18 

i^i^^^ 111 

12] 

iJ£5fl;^lcfiHl- ^^^^m ^^]^. ^7l ^^^cf<5l^^7> yfl^l^ >a-7l 7]^ ^H] 

^^^^>^ ^n^, ^^7] SSefl^l^iHl- >^l7ls:>^ ^^IS. 0]^0]^ ^j-^ 
^^^^^ ^^^^1 
131 

^112«oHl 9X<^^-], 

^1 ^1^1}-^. 
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1020030070716 %^ <U^}: 2003/11/18 

m^^Jr 14] 

^1-71 ^^^^V^ ^^1^, ^^^^ "E-^^S. ^^-^S. 4 

^^«r^ ^^^^1 
15] 

^ %^^%^4r S.^^}^. ^7] ;*ill ^ ^12 >^7l ;^]1 ^ ;^12 ^<H1 

161 

^115*j-<^l 91'=^^^, 

-^1-71 42 ^^S. ^^7l^^ <^^2|- ^7] ^ ^12 tiVi^lf^ ^ 

17] 

^7] 7]^^ ^}^^}^ ^^<H1 71^^ ^>^^>J1. ^7] ^^^^ 7]% 



29-23 



1020030070716 <^4^}- 2003/11/18 
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^ ^;^>: 2003/11/18 



30 
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■^ 'U^}- 2003/11/18 



21 



113' 



110 




100 



[S. 3a] 



163 



160 



[S. 3bl 



,163 



1 62 1 §6 



68 



[£ 3cl 
,53 



16 



1 60 1 65 
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m 
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[S. 3dl 




160 



T 

165 
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